TABLE 1
SUMMARY OF SSFL PERCHLORATE ANALYSES
Santa Susana Field Laboratory
January through May 2003

Location Number Number
Sampling Program and Sample Type of of of
Sampling Program Samples Detections
RFI Soil Onsite 0 0
RFI Soil Leachate Onsite 17 3
Total Soil 17 3
RFI Surface Water Onsite 139 98
NPDES Surface Water Onsite 37 4
Total Surface Water 176 102
RFI Spring and Seep Offsite 1 0
Near-Surface Groundwater Wells Onsite 61 17
Onsite Chatsworth Formation Wells Onsite 56 3
Offsite Chatsworth Formation Wells Offsite 27 0
Chatsworth Formation - FLUTe Onsite 84 32
Groundwater Treatment System Onsite 6 0
Total Groundwater 235 52
TOTAL SAMPLES 428 157
Total Onsite Samples 400 157
Total Offsite Samples 28 0
Onsite = Sampling program conducted within SSFL boundary. NPDES = National Pollutant Discharge Elimination System

Offsite = Sampling program conducted outside of SSFL boundary. FLUTe = Flexible Liner Underground Technology



TABLE 2

PERCHLORATE RESULTS FROM SURFACE WATER SAMPLES

Santa Susana Field Laborabory
January through May 2003

NPDES QOutfalls 001 through 007, and Happy Valley (HV)

Outfall
Date 001 002 003 004 005 006 007 HV-1 HV-2
2/11/2003 -- -- - - <40 -- -- -- --
2/12/2003 <4.0 <4.0 <4.0 <4.0 -- <4.0 <4.0 4.7 <4.0
2/25/2003 -- -- -- -- -- -- -- 12 <4.0
2/27/2003 -- <4.0 -- <4.0 <4.0 <4.0 -- -- --
3/15/2003 -- <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 5.3 <4.0
3/16/2003 <4.0 -- -- -- -- -- -- -- --
4/14/2003 -- <4.0 -- <4.0 <4.0 <4.0 -- -- --
5/3/2003 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 4.6
All data in micrograms per liter (ug/L) Bold indicates detected concen
-- Not sampled/analyzed NPDES: National Pollutant Discharge Elimination

Source: Published in Boeing NPDES monitoring reports.




TABLE 3

SUMMARY OF DTSC’S WORK PLAN REQUIREMENTS AND PROPOSED SCOPE OF WORK
Santa Susana Field Laboratory, Perchlorate Characterization Work Plan

samples if water encountered
in boring.

the rainy season in accordance with the requirements specified by the RWQCB. Analyze samples for perchlorate.

APPLICABLE
DTSC’S REQUIREMENTS OBJECTIVE OF PROPOSED SCOPE EXISTING RFI OPERABLE
FOR WORK PLAN OF WORK WORK PROPOSED SCOPE OF WORK UNIT PROGRAM
PLANS
1. Install additional groundwater
LzZ?Eﬁcgﬁ:i V:el})st;ﬁzzllt fon to Evaluate potential perchlorate impacts from 1. Install four near-surface groundwater monitoring wells, one north of Area I landfill, three north of Area II landfill. 1. Surficial media
erchloratelz) rIZ) ther surfgce water trans:pqrt along Northern 5,6,9,12 2. Complete hydrophysical logs and discrete sampling of WS-12, WS-13 and WS-14 and 3-D groundwater flow model prior to 2. Chatsworth
p . . . Dralna'ge. from Building 359 site and determining need and/or location of any additional Chatsworth Formation wells. formation
contaminant migration potential impacts from landfills
pathways
Evaluate potential groundwater transport of 1. Perform pumping test at C-1. 1. and 2.: Chatsworth
2. Test the aquifer perchlorate across the Shear Zone and other 1,7 2. Perform pumping test at WS-14 as a contingency depending upon results of C-1 pumping test, hydrophysical logs and discrete formation
faults and fine-grained stratigraphic members sampling of WS-12, WS-13 and WS-14.
Confirm that perchlorate is absent in OS-9.
3. Evaluate water quality and Determine if perchlorate and other chemicals 1. Collect weekly water samples from OS-9 for two months, monthly for 10 months and quarterly thereafter. Analyze all samples 1. Surficial media
assess data from existing wells are present in water supply wells and | Appendix B of for perchlorate. Analyze for general minerals and for 180 and 2H monthly for 1st year and quarterly thereafter. > Chatsworth
to characterize contaminant evaluate vertical concentration profiles. | this Work Plan | 2. Characterize vertical flow regimes in WS-12, WS-13 and WS-14 using borehole hydrophysics and sample discrete intervals ’ formation
movement Evaluate potential surface water transport of based on results and analyze for perchlorate, general minerals, volatile organic compounds and other constituents as appropriate.
perchlorate along Northern Drainage
Determine nature Of stratigraphy in Simi 1. Geology along Northern Drainage to be mapped in additional detail from northern SSFL property boundary. Includes
4. Map geology and review aerial Conglomerate aqd its lateral extent and inspection, analysis and interpretation of aerial photos and photo documentation of key geologic features. 1, and 2. Chatsworth
photographs, review all existin 7 . existin: rogeologic data provided in technical memorandum to be reviewed and summarized. itiona
hotograph : Il existing effects of stratigraphy on groundwater 2. All existing hydrogeologic data provided in 2000 technical d b iewed and ized. Additional formation
hydrology data occurrence and ﬂow: Evaluate hydrogeology hydrogeologic data collected as part of this work plan will also be incorporated. 3. Surficial media
along Nor’thern Drainage. Assess nature of 3. Characterize surface water flows from Northern and Eastern Drainages.
potential surface water flows.
5. Assess available remediation : : :
technologies for interim Identify gnd evaluate potential remedial 1. Prepare and submit corrective measures study work plan consistent with 22 CCR 66264.101 and Attachment E of the Post- Surficial media and
g . technologies for perchlorate and other COCs None. Cl Permit .
measures to reduce or contain | ;. groundwater osure Fermit. Chatsworth formation
perchlorate '
6. Other characterization activities 1. Collect groundwater samples quarterly from WS-4A, WS-9B, RD-37, RD-45A, RD-45B, RD-45C, RD-51A, RD-51B, RD-51C,
T Quarterly sampling of all Evaluate potential groundwater transport of RD-52A, RD-52B, RD-52C, RD-70, and PZ-62 and four new wells to be installed at landfills. Analyze all samples for
offusite r(})]un d \521 te rg perchlorate across the Shear Zone and other perchlorate and general minerals. Collect samples quarterly from all off-site wells currently in the site-side groundwater ) .
moni tor?n wells and sorines | faults  and  fine-grained  stratigraphic monitoring program and analyze for perchlorate and general minerals. Surficial media and
currentl 1gn roeram foI; g members. Evaluate potential surface water 2,3,4,8 2. Collect samples from six springs and seeps along the Northern Drainage twice annually, once in the late spring and again in the Chatsworth formation
erchlor};lte ;)n dg eneral transport of perchlorate along Northern early fall. Analyze samples for perchlorate, general minerals and 180 and 2H. If perchlorate is detected in spring/seep, collect
fninerals & Drainage. samples of alluvium/colluvium and/or rock and submit for perchlorate analysis. Collect samples twice annually from all off-site
springs/seeps currently in the site-side groundwater monitoring program and analyze for perchlorate and general minerals.
7. Other‘ gharacterizatioq . 1. Collect sediment leachate samples from surficial and deeper sediments from more than 60 locations within the active channel of
activities — Characten@ SOll. the Northern Drainage mostly using an enhanced field leaching procedure. Lateral spacing near RFI sites to range from 50 to
and groundyvater c0n.d1t1.0ns n 125 feet. Spacing to increase with distance from RFI sites. Spacing ranging from 250 to 500 feet to be used on SSFL property,
surface dramage beginning at and ranging from 500 to 1,000 feet off-site, with no distance exceeding 1,000 feet. Samples to be collected from all locations at
SSFL and leading to Bathtub ‘ 0-1/2” and at 6” above bedrock. Collect sample from 0.5-4” at ~10 percent of locations. Collect additional samples at locations
Well #1. Collect samples at Evaluate potential surface water transport of 9,10, 11 where salt deposits are noted from channel and bank. At locations where sediment deposits are thick, collect overbank samples | 12, and 3.:
minimum intervals of 1,000 perchlorate along Northern Drainage and samples at 6” intervals to bedrock. Collect sample of water if encountered in boring. Surficial media
feet at surface, ) 2. Collect one-time surface water samples from approximately 9 pools identified during inspections of the Northern Drainage.
glltuvflum/co(liluvilllm;bedtrock Analyze samples for perchlorate, general minerals and '*0 and *H.
interface and collect water
3. Collect periodic surface water samples from one location within the Northern Drainage near the SSFL property boundary during

Notes:
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TABLE 3
SUMMARY OF DTSC’S WORK PLAN REQUIREMENTS AND PROPOSED SCOPE OF WORK
Santa Susana Field Laboratory, Perchlorate Characterization Work Plan

Existing Work Plans.
1. CFOU Work Plan Supplemental for Corehole C-1 Pumping Test, Santa Susana Field Laboratory, Ventura County, California. May 2003, The Boeing Company.

2. Site-Wide Sampling and Analysis Plan, Santa Susana Field Laboratory, Rockwell International Corporation, Rocketdyne Division. May 3, 1995, GRC
3. Sampling and Analysis Plan, Hazardous Waste Facility Post-Closure Permit PC-94/95-3-02, Area II, Santa Susana Field Laboratory, Rockwell International Corporation, Rocketdyne Division. June 5, 1995, GRC.

4. Sampling and Analysis Plan, Hazardous Waste Facility Post-Closure Permit PC-94/95-3-03, Areas I and III, Santa Susana Field Laboratory, Rockwell International Corporation, Rocketdyne Division. June 5, 1995, GRC.

5. Proposed Designs for Drilling, Construction and Testing of Additional Monitor Wells at the Rockwell International Corporation, Rocketdyne Division, Santa Susana Field Laboratory, Ventura County, California. June
28, 1995, GRC.

6. Modifications to Monitor Well Drilling and Construction Plan Titled: Proposed Designs for the Drilling, Construction and Testing of Additional Monitor Wells at the Santa Susana Field Laboratory. November 6, 1996,
GRC.

7. Work Plan for Additional Field Investigations, Chatsworth Formation Operable Unit. Revision 1. October 2000, Montgomery Watson.
8. Spring and Seep Sampling Work Plan. Santa Susana Field Laboratory, Ventura County, California. March 2002, MWH.

9. RCRA Facility Investigation, Work Plan Addendum Amendment, Area 1 and Area II Landfills Investigation Work Plan, SWMU 4.2 and SWMU 51., Santa Susana Field Laboratory, Ventura County, California. June
2003, MWH.

10. RCRA Facility Investigation Work Plan Addendum Amendment, Santa Susana Field Laboratory, Ventura County, California. June 2000, Ogden.
11. Final RCRA Facility Investigation Work Plan Amendment Addendum, Santa Susana Field Laboratory, Ventura County, California, Appendix A. October 2000, Ogden

12. Final RCRA Facility Investigation Shallow Zone Groundwater Investigation Work Plan, Santa Susana Field Laboratory, Ventura County, California. December 2000, Ogden.

CCR California Code of Regulations

H deuterium

80 oxygen-18

RFI Resource Conservation and Recovery Act (RCRA) Facility Investigation
RWQCB Regional Water Quality Control Board

SSFL Santa Susana Field Laboratory

20f2
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Perchlorate Characterization Work Plan Summary

« Sample Northern Drainage Sediments from
60 Locations & Analyze for Perchlorate

« Sample Surface Water Periodically
at 1 On-site Location on Northern Drainage as Required
by RWQCB. Analyze for Perchlorate.
Collect One-time Samples Along Northern Drainage
Analyze for Perchlorate, General Minerals
and 80 &?H

« Sample Springs/Seeps Twice Annually.
Six Locations Along Northern Drainage, and Other
Current Off-Site Locations. Analyze for
Perchlorate, General Minerals,’®0 &2H

« Sample OS-9 Weekly for 2 Months,
Monthly for 10 Months and
Quarterly Thereafter.
Analyze All Samples for Perchlorate,
Monthly and Quarterly Samples for
General Minerals,'80 & ?H

« Sample 5 Near-Surface, 11 Chatsworth,
& 2 Water Supply Wells & Current
Off-Site Locations Quarterly. Analyze for
Perchlorate & General Minerals

o Hydrophysically Log & Sample
3 Water Supply Wells. Analyze for
Perchlorate & VOCs
+ Install 4 Near-Surface Groundwater Monitoring Wells
« Perform Pumping Test at C-1 and Possibly WS-14
« Characterize Geology, Hydrogeology & Hydrology
o Submit Corrective Measures Study Workplan
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Department of Toxic Substances Control

Edwin F. Lowty, Director

Ninston H. Hickox ' 8800Cal Center Drive gray Davig
Agency Secretary Sacramento, California 95826-3200 ovemor
Zalifomnia Environmental

Protection Agency

June 23, 2003

Mr. Steve Lafflam

The Boelng Company

Rocketdyne Propulsion & Power
6633 Canoga Avenue

Post Office Box 7922

Canoga Park, Californla 81308-7922

SUBMITTAL OF WORKPLAN TO CHARACTERIZE POTENTIAL MIGRATION OF
PERCHLORATE CONTAMINATION TO OFFSITE AREAS, SANTA SUSANA FIELD

LABORATORY, VENTURA COUNTY, CALIFORNIA

Deer Mr. Lafflam:

The purpose of this letter Is to require submittal of a Resource Conservation and
Recovery Act (RCRA) Facliity Investigation (RFl) Workplan (Workplan) pursuant

to the November 12, 1992 Stipulated Enforcement Order (Health and Safety Code
section 26187). The Workplan shall describe measures to be taken to Investigate the
potentlal migration of perchiorate contamination from the Santa Susana Field Laboratory
(SSFL)to offstte areas, such as Brandeis-Bandin Institute property.

Perchlorate has been detected in Bathtub Well 1 at the Brandels-Bardin Institute property.
Bathtub Well 1, located approximately 4,700 feet north of the SSFL, consists of a pipe with
fiowing water at a livestock-drinking trough. The plipe is fed by a flowing arteslan well
adjacent to the trough. On May 28,2003 the Department of Toxic Substances Control
(DTSC)was first made aware of the presence of perchlorate at Bathtub Well 1, ata
concentration of 62 micrograms petliter (g/L), In a water sample collected by Ventura
County on February 21, 2003. OnMa_ 30,2003 PTSC staff coliscted two samples from
Bathtub Well 1 (one duplicate for Qualit Assurance/Quality Control). Laboratory analyse
of the samples renorted 140 and 150 uc L. Prior to the sampling svents In February by
Ventura County and in May by DTSC, a sample collected from the same well by DTSC
staff an March 20, 2002 did not contain detectable concentrations of perchiorate

Tho enerpy chalionge facing California Is reel. Every Cafifomian neods to teke inmediate acllon o roducs energy consumption,
For a list of shnpio ways you can reduca demarnd end cut ypur energy oosts, soe our Wab-site af wyw.dise.co.gov.

M:UiM!\rev!sadbbS—co!@r.doeck)
® Printed on Recycled Paper
CEESIESETET WOHd G161 CPPE - =R

9028 : 395d 2TPe L6 26101 £8859858181



08/23/2003 14:58 FAX 918 2553588 prsc R oo3

Mr. Steve Lafflam
June 23,2002
Page 2

(less than 3ug/L). DTSC collected additional samplesfrom four wells on the Brandels-
Bardin property 0N June 11,2003;the results for Bathtub Well 1 show perchlorate gt 39 and
36 pg/L. Results from the other three wells (Bathtub Well 2, 08-~1, and 0S-2) sampled
June 11,2003, were less than 3 ugh.

Previous Perchlorate Investigations . Simi Valley

Perchiorate WeS detected in fhe shallow groundwater at Simi Valley h 1999. At that time,
DTSC nitlated an extensive effort to callect and analyze a large volume of offsite samples
to determine If the perchiorate detections in Simi Valley were associated with the known
perchlorate impacts at the site. The actions taken by DTSC Included: collecting spring/seep
samples from known locations around tho site; collecting split groundwater samples from .
SSFL onsite and offsite wells; coordinating with the Reglonal Water Quality Control Board —
Los Angeles Region (RWQCB-LAR) in collecting and analyzing groundwater samples from
existing gasoline service statlon wells In Simi Valley for perchiorate; collecting soll samples
from the surface water drainages; and collecting surface water runoff samples. To date,
DTSC and RWQCB-LAR have callected over 210 samples as part of this effort. Based on
this extensive offsite sampling effort along with the additional historical onsite perchiorate
data, DTSC could not cleaty establish a link between the onsite releases and the
perchlorate detectlons In Siml Valley. should be noted, the “hits” of perchlorate In Simi
Valley are located approximately 3 to 5 miles from the northernmost SSFL faciiity boundary.

Addttional Perchlorate Investigations ~Onslte/Offsite

The recent confirmed detection of perchlorate In Bathtub Well 1 suggests that the
perchlorate contamination from SSFL. may have migrated offsfteto the Brandels-Bardin
propertybased on the following rationale:

1. Perchlorate has been detected onstte at SSFL with the highest reported
concentration found I groundwater at Happy Valley Area at a concentration of.
1,600 uglt. Happy Velley b located approximately tWo miles from the
Bathtub Well 1 location.

2. Bathtub Well 1 Is within 1 mlle geologically down-dip and topographically down slope
~ of the facllity.

3. The area between SSFL and Bathtub Well 1 is relatively pristine land with minimal
anthropogenic Impacts; therefore, the presence of other or contributing sources of
perchlorate, beyond those identifisd at SSFL b unlikely.

4300 I9Hd STPE SLE S26:0L cEecTEceTal
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Mr. SteveLafflam
June 23,2002
Page 3

4.  The Wel feeding Bathtub Well 1 is under artesian condttions. The recharge zone for
groundwater at this well would therefore be located further up-slope closer to.SSFL.

A connection between the perchiorate releases at SSFL and the detections in Simi Valley
still remalns indeterminate, even with the new data. However, based on the psrchiorate
detections at Bathtub Well 1 end the rationale provided above, DTSC hereby requires The
Bosing Company (Boeing) to submit the Workplan to Investigate the potential of offsite
migration of perchiorate contamination from the facility. The Workplan should also eddress
addltional onsite Investigation of groundwater and must address all potential surface water

and groundwater pathways originating from SSFL.

At a minimum, the scope of work should include:

N Addttional DTSC-approved groundwater monitoring wells positioned and constructed
In @ manner to best intercept potential perchlorate or other contaminant migration
pathway(s). Since contaminant migration may have occurred at the site via both
surface and groundwater pathways (or a combination df both), The additional
investigation should not be based on the premise that contaminant migration would
be prevented by geologlc features such as faults and finer-grained stratigraphic
units. However, the effects of faults and finer-grained units, specifically the Shear
Zore end North Fault, should be evaluated through the Installation of additional
groundwater monitoring wells, aquifer testing, and the evaluation of water quality
datato assess the nature of any effects on contaminant migration. Dueto the
complexities and inherent uncertainties associated with the groundwater flow at the
site, several groundwater monitoring wells may be required. Wells may need to be
Installed In an tteratlve process. Data from the existing groundwater monitoring wells
should be assessed In the areas between the known sources end Bathtub Welt 1 to
determine their value In characterizing the movement of contaminants. These wells
may be altered or retrofitted as appropriate to provide more useful information.
Muttiple depth wells will be necessaryto assess the effects of vertical gradlentg on
the migration of gBrchlorate.

¢ Characterization of the hydrogeoiogic conditlons present between known source
areas at SSFL to the area of Bathtub well 1. In addition to Installing new wells end
retrofitting existing wells as discussed above, activitles should Include detalled
geologlc mapping, aerlal photograph review, and the review of all existing hydrology

data.
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Mr. Steve Lafflam
June 23,2002
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. Assessment of avallable remediation technologles, to be used as Interim Measures,
to reduce and/or contain perchlorate contamination with the objective of controlling
further migration of perchtorate from Identifled source areas. Enhancement of the
existing groundwater treatment system should also be evaluated.

. Quarterly sampling of all offsite groundwater monftoring wells, seeps, and springs
currently @ the Boelng groundwater monitoring program for perchlorate and general
chemistry parameters. Characterization of the soll and groundwater conditions in the
surface drainage beginning at SSFL and leading 1 Bathtub Well 1 must be Included.
Characterization activities "Ust Include, but not be fimited to, collecting soll samples
In the natural drainages leading 10 the area of Bathtub Well 1, at a minimum of
1,000-flectintervals, at the surface and at the alluvium/colluvium and bedrock
interface. tf encountered, water samples must be collected from the soil borings. Al
samples shall be analyzed for perchlorate.

The Workplan shall be submitted to DTSCby August 18,2003 for review, comment and
subsequent approval. Upon completion of the Workplan activities, a report summarizing all
soll, surface water, and/or groundwater sampling data collected during the Investigation
resuiting from implementation of the Workplan and any prior soil and groundwater
investigations shell also be submitted to DTSC. The report shall include the conclusions
from this investigation, recommendations for additional Investigations as necessary, and
plans for actbns to be taken For site remediation and/or source control as needed. ThHese
actions should be in addttion to those outlined in the Happy Valley Interim Measures (HVIM)
Workplan Addendum dated June 16,2003,submitted pursuarit to DTSC's May 21, 2003
letter. DTSC s currently reviewing the HVIM workplan and HAllbe forwarding comments,
which may Include additional HVIM activities to those proposed by Boeing In the Workplan.

If you have gny questions, please do not hesitate t contact me at (916) 255-3574,

Sincerely, o
‘ .

James M. Pappas, P.E., Chief
Northem Califomia Permits and Cotrective Action Branch
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cc: Mr. Dave Bacharowsk! Mr. Steve Cain

9@ 9@ J90d

Californla Regional Water
Quality Control Board

Los Angelss Reglon

320W. 4" Street, Sulte 200

Los Angeles, CA 80013

Mr. John Varbel, Manager
Brandeis-Bardin institute
3101 Peppertree Lane
Brandels, CA' 93084-0001

Mr. Watson Gin, P.E.

Deputy Director

Hazardous Waste Management Program
1001 I Street

Sacramento, CA 95814

Mr. Stephen Baxter, P.E.

Senlor Hazardous Substances Englneer

Southern California Permits and
Corrective Action Branch

1011 North Grandview Avenue

Glendale, CA 81201-2205

2IPE Sl6 S26:0L
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California Reglonal Water
Quality Control Board
Los Angeles Reglon

B20 NS IRt §52200 .

Ms. Barbara Coler, Chief

Permits and Corrective
Action Division

700 Helnz Avenue |

Berkeley, CA 94710-2721

Mr. Jose Kou, P.E. Chief
Southem Caltfornia Permits and
" Corrective Action Branch

101 1 North Grandview Avenue
Glendale, CA 81201-2205

Ms. Laura Magelinickl
Assistant City Manager

City of Simi Valley

2929 Tapo Canyon Road
SImf Valley, CA’ 83063-2199
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The Boeing Company

6633 Canoga Avenus

PO. Box 7922

Ganooa Park, CA - 01303-To22

Faxed July 16, 2003

July 16, 2003
In reply refer to 2003RC02569

James M. Pappas, P.E., Chiel’

Northern California Permits and Corrective Action Branch
California Environmental Protection Agency

Department of Toxic Substances Control

8800 Cal Center Drive

Sacramento, CA 91309-7922

Subject:  Off-site Perchlorate Sampling at Brandeis-Bardin Institute
Santa Susana Field Laboratory
Ventura County, California

RE: Well 0S8-09
Dear Mr. Pappas:

The Boeing Company, Rocketdyne (Rocketdyne) hereby submits the proposed
activities and methodologies for the sampling and analysis of perchlorate in
groundwater from a well off-site of the Boeing Santa Susana Field Laboratory
(SSFL). The period of work will be July and August 2003. The site to be sampled
is well OS-9 on Brandeis-Bardin Institute (BBI) property in Ventura, California
BEI is located north and northwest of SSFL.

The water quality samples will be collected on a weekly basis through August 2003
by Haley & Aldrich, Inc.

Water samples will be submitted each week for the analysis of perchlorate using
EPA method 314. Water samples will also be submitted weekly for the analysis of
general mineral constituents. General mineral constituents will include major anions
(carbonate, bicarbonate, chloride, and sulfate), major cations (calcium, magnesium,
sodium, and potassium), nitrate, electrical conductivity, total dissolved solids, and
pH. Twice during the project period, water samples will be submitted for analysis of
deuterium and oxygen-18.
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Water samples collected for perchlorate and general mineral constituents will be

submitted to

Del Mar Analytical
2852 Alton Avenue
Irvine, CA 92606

Each water sample collected for analysis of perchlorate will also be submitted (split)

to:

Ceimic Corporation
10 Dean Knauss Drive
Marragansett, RI 02882

Samples collected for deuterium and oxygen-18 will be submitted to the University

of Ottawa for

analysis:

G. G. Hatch Isotope Laboratories

University of Ottawa (Earth Sciences)
140 Louis Pasteur
Ottawa, Ontario Canada K1N 6N35

ANALYSIS FREQUENCY
Deuterium & | Perchlorate General Flow Rate,
LOCATION SOURCE Oxypen-18 (Del Mar & Minerals Ficld
IDENTIFIER TYPE (U of Ottawa) Ceimie) {Del Mar) Parameters
05-9 Groundwater Twice Weekly Weekly Weekly

During sample collection, a second duplicate set of water samples for analysis of
perchlorate will be collected for submittal to Del Mar and Ceimic. The laboratories
will be instructed to “hold” these samples pending instruction based on the results of
analysis of the initial samples. A blind duplicate set of water samples for analysis of
perchlorate will also be collected for submittal to both Del Mar and Ceimic. In the
event perchlorate is detected in an initial sample or blind duplicate, both laboratories
will be instructed to analyze the duplicate “held” samples. All analyses will be
conducted pursuant to EPA protocols (Test Methods for Evaluating Solid Waste

(SW-846).

A blind field blank will be prepared and submitted to Del Mar and Ceimic during
sample collection. The field blank sample will consist of de-ionized water provided
by Del Mar Analytical and will be prepared by the sampling crew under normal
sampling conditions at the same time the regular water quality samples are collected,
QA/QC procedures as described in SW-846 will be implemented.

B
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Both Del Mar Analytical and Ceimic will be requested to conduct a “matrix specific
method detection limit study” using groundwater from well 0S-9. The matrix
specific method detection limit studies will be conducted following the procedures
identified in Code of Federal Regulations, 40 CFR, Appendix B, Part 136 —
Definition and Procedure for the Determination of the Method Detection Limit --
Revision 1.11. It will consist of analyzing seven (7) representative samples of the
groundwater from well OS-9 with perchlorate spiked at the concentration equivalent
to the lowest calibration standard used in the quantification of the results.

Perchlorate blind-spike samples will be submitted to each laboratory once during the
project period. The samples will consist of both de-ionized water samples and
groundwater samples from well OS-9 spiked with perchlorate at a concentration of
5 micrograms per liter. The spikes will be prepared by Environmental Resource
Associates (ERA) of Arvada, Colorado. ERA’s DI water has been analytically
verified to be free of perchlorate at a detection limit of 0.5 pg/L by an independent
laboratory. ERA will combine the groundwater from well 0OS-% into a pre-rinsed
poly carbay. A perchlorate spiking concentrate (1.00 mg/L) has been prepared and
analytically verified by ERA. This concentrate will be used to spike the project
samples at a concentration of 5 micrograms per liter. Class A volumetric glassware
and NIST traceable calibrated balances will be used in the manufacture of these
samples. Samples will be packaged by ERA in pre-rinsed bottles which will be the
same as those used for the groundwater samples.

All activities will be conducted pursuant to current, approved sampling and analysis
plans prepared by Groundwater Resources Consultants, Inc. for monitoring
activities at SSFL: "Sampling and Analysis Plan, Hazardous Waste Facility Post-
Closure Permit PC-94/95-3-02, Area Ii, Santa Susana Field Laboratory, Rockwell
International Corporation, Rocketdyne Division" and "Sampling and Analysis
Plan, Hazardous Waste Facility Post-Clasure Permit PC-94/95-3-03, Areas [ and
I1I, Santa Susana Field Laboratory, Rockwell International Corporation,
Rocketdyne Division,” both dated June 5, 1995,

Data will be provided to your office as validated results are made available to
Boeing, Following the completion of the two month sampling program, a summary
report will be presented to DTSC including all analytical results.

The California Department of Toxic Substances Control (DTSC) will be notified of
the schedule for sampling to allow for a representative to be present to collect
samples for independent analysis during the sampling period,

e
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If you have any questions, please call me at (818) 586-5695,

Sincerely,

-

ELOEINEG Environmental Remediation

AJL:DHC:bjc

cc: Gerard Abrams, DTSC, Sacramento
PaulineBatarseh, DTSC, Sacramento
Barbara Coler, DTSC, Sacramento
Dave Bacharowski, CRWQCB, LA
Karen Baker, DTSC, Cypress
John Varble, Brandeis Bardin Institute

(SHEA-097857)
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The Boeing C om pany

Rocketdyne Propulsion & Power
6633 Canoga Avenue D /393 T /487
P.O.Box 7930

Canoga Park, Califomnia 91303

A ttention : ArtLenox

Subjct: W ellOS-09 Bathttb W ellNo. 1) Sam pling Sum m ary
V entura County, Califormia

DearM r. Lenox:

This docum ent sum m arizes the results of groundw ater sam pling and analysis activitbes
conducted for The Boeing Com pany, Rocketdyne Rocketdyne) atwellO S-09 during the
perdod July 2 through August12, 2003.

W ell0 S-09 is Jocated offsite of the Boeing Santa Susana Field Laboratory (SSFL) on
BrandeisBardin Insttute BBI) property in Ventura County, California. BBI is located north
and northw estof SSFL . W ellO S-09 has also been referred to as BrandeisBardine Tsthite
“bathtub wellno. 1”.

W ell0 S-09 isa flow Ing, artesian w ell and w as producing approxin ately 0.3 liers perm inute
continuously during the sam pling period.

W ELL OS-09 SAM PLING ACTIVITIES

Haley & A ldrich, Tc. conducted w eekly sam pling and analysis of groundw ater from wellO S-
09 begiining July 2, 2003. Sam pl collection w as perform ed on July 2, July 10, July 17, July
24, July 31, August7, and August12. During the July 24 and 31, and August 12 sam pling
events, sam pling w as also conducted by M r. Peter Bailey of the C aliformia D epartm ent of

T oxic Substances C ontrol.

W ater sam ples w ere subom itted each w eek for the analysis of perchlorate using EPA m ethod
314.0 D eterm nation of Perchlorate n D rinking W ater U sing Ion Chrom atography (Table I).
W ater sam ples w ere also subm ited w eekly for the analysis of general m neral constituents.
G eneralm neral consttuents nclide m ajor anions (carbonate, bicarbonate, chloride, and
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sulfate), m ajpor cations (calciim , m agnesium , sodim , and potassim ), nitrate, electrical
conductivity, total dissolved solids, and pH (Table II). Tw ice during the projectperiod (©On
July 2 and 17, 2003), w ater sam ples w ere subom ited for analysis of deuterim and oxygen-18.

W eckly water sam ples collected for perchorate and general m neral constitiients w ere
subm ited to:

DelM ar Analytical
2852 A lon A venue
Tvine, CA 92606, and

W ater sam ples for analysis of perchlorate w ere also subm ited to:

Cein ic Corporation
10 D ean Knauss D rive
N arragansett, RT 02882

A third sam ple setw as collected on July 31 and subm itted for analysis of perchlorate to:

Am erican Analytics
9765 Eton Avenue
Chatsworth, CA 91311

Sam ples collected for deuterium and oxygen-18 w ere subm itted to the University of O ttawa
for analysis:

G .G . Hatch Isotope Laboratories
University of O tawa Earth Sciences)
140 Louis Pasteur

Ottawa, Ontario Canada K1IN 6N 5

Quality C ontrolQ uality A ssurance Sam ples

C ontrol sam ples consisting of duplicates, blanks, and spikes w ere subm itted for analyses w ith
the prim ary groundw ater sam ples from wellO S-09 begiming w ith the sam ples collected July
10.

A duplicate w ater sam ple for analysis of perchlorate w as collected and subom itted to each
Iaboratory .

A second duplicate w ater sam ple for analysis of perchlorate w as also collected and subm itted to
each Iab. The Iboratories w ere Tnstructed to “*hold” these sam ples pending instruction based
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on the results of analysis of the nitial sam ples. In the event perchlorate w as detected In an
Tnitial sam ple orblind duplicate, both laboratories w ould have been nstructed t© analyze the
duplicate “held” samples.

A field blank w as prepared during sam ple collection and subom itted to each Bboratory
conducting perchorate analyses. The field blank sam ples consisted of de-ionized w ater
provided by D elM arAnalytical. Field blanks w ere prepared by the sam pling crew under
nom al sam pling conditions at the sam e tin e the regular perchlorate sam ples are collected from
well0S-09.

A. Perchlorate M atrix Spike Sam ples

Perchlorate spike sam ples w ere subom itted t© D elM ar Analytical and Cein ic Corporation on
July 17. The goike sam ples consisted of both de-ionized w ater sam ples and groundw ater

sam ples from wellO S-09 gpiked w ith perchlorate ata concentration of 5.0 m icrogram s per lier
fug/l). The gpikesw ere prepared by Environm ental R esource A ssociates ERA ) of A rvada,

C olorado using de-ionized w ater and groundw ater collected from wellO S-09 on July 10.

A second setof perchlorate spike sam ples w ere subm itted to D elM ar Analytical and Cein ic
Corporation on August12. Again the spike sam ples consisted of both de-ionized w ater

sam ples and O S-09 groundw ater sam ples. The August 12 m atrix spkes w ere prepared In the
field, by aD elM ar chem ist, atthe wellO S-09 Iocation. The m atrix spikes w ere prepared
using well O S-09 groundw ater Inm ediately after twas collected. The reagent de-ionized

w ater spkes w ere prepared at the D elM ar Analytical Booratory. The August12 spkeswere
prepared at three concentrations 6.0 ug/l, 50 ug/l, and 150 ug/l). Reagentde-ionized w ater

blnks w ere also prepared by D elM ar Analytical.

B. M atrix SpecificM ethod D etection L in it Study

DelM arAnalytical and Cein ic Corporation conducted “m atrix specific m ethod detection 1 it
studies” using groundw ater collected from wellO S-09 on July 2, 2003. The m atrix specific

m ethod detection lin it studies w ere conducted follow Ing the procedures dentified n: Code of
FederalRegulations, 40 CFR, Appendix B, Part 136 — D efinition and Procedure for the

D eterm nation of the M ethod D etection Lin it —Revision 1.11.

The studies consisted of analyzing seven (7) representative sam ples of the groundw ater from
wellO S-09 collected on July 10 w ith perchlorate spiked at the concentration equivalent to the
Jow est calibration standard used In the quantification of the results.
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W ELL OS-09 SAM PLING RESULTS

G roundw ater sam ples collected from wellO S-09 w ere analyzed for the determ ination of
perchlorate, generalm neral constituents, and deuterium and oxygen-18.

Perchlorate

Laboratory reports ndicated that perchlorate w as less than the detection 1im it n all prim ary
groundw ater sam ples and duplicate groundw ater sam ples collected from wellO S-09 by Haley
& A drich. Perchlorate w as also reported less than the detection lin it in all field blanks
prepared by Haley & A ldrich atwellOS-09 (Tabl I). The detection lin tswere 0.8

m icrogram s per liter fug/l) for the sam ples analyzed by D elM ar Analytical, 0.35 ug/l for
sam ples analyzed by Cein ic C orporation, and 2 ug/1 for the sam ples analyzed by Am erican
Analytics.

The second duplicate w ater sam ples subm ited to the Iaboratories w ith nstructions to hold
pending notification w ere notanalyzed. These sam ples w ere not analyzed because the prin ary
and duplicate sam ple perchlorate concentrations w ere all reported to be less than the detection
Tim i

A. Perchlorate M atrix Spikes
1. July 17 Samples

The reported perchlorate concentration in the 5.0 ug/l groundw aterm atrix and reagentde-
Jonized w ater spike sam ples subm itted w ith the July 17 groundw ater sam ples ranged from 4.3
to 5.2 m icrogram s per lier (Table I). Perchlorate w as less than the detection lin 1 all
reagent de-ionized w ater blanks analyzed. The detection lin tswere 0.8 ug/lforD elM ar
Analytical, and 0.35 ug/l for Ceim ic C orporation .

2. August12 Samples

The reported perchlorate concentration i the 5.0 ug/1 field groundw ater m atrix and reagentde-
Jonized w ater spike sam ples subom itted w ith the August 12 groundw ater sam ples ranged from
42m4.6ug/l Tabked.

The reported perchlorate concentration i the 50 pg/1 field groundw ater m atrix and reagentde-
Jonized w ater spike sam ples subom itted w ith the August 12 groundw ater sam ples ranged from
49 t© 49.9 ug/L

The reported perchlorate concentration i the 150 ug/1 field groundw ater m atrix and reagent
de-ionized w ater spike sam ples subm ited w ith the A ugust 12 groundw ater sam ples ranged
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from 140 t© 150 ug/L

Perchlorate w as less than the detection 1im it n all reagent de-ionized w ater blanks analyzed.
The detection lin iswere 0.8 ug/lforD elM ar Analytical, and 0.35 ug/l for Cein ic
C orporation.

B. M atrix Specific M ethod D etection Lin it Studies

The well 0 S-09 groundw ater, m atrix specific m ethod detection 1im it study perform ed by Del
M ar A nalytical supported the Jaboratory’s m ethod detection Iim itof 0.8 ug/L

The m atrix gpecific m ethod detection lin it study perform ed by Cein ic Corporation supported
theirm ethod detection lin itof 0.35 ug/L

The Iaboratories did not report any significantm atrix terferences for perchlorate analysis of
well0 S-09 groundw ater.

G eneralM mneralConsttuents

Results of analysesby D elM ar Analytical for generalm neral constituents n groundw ater
sam ples collected from well O S-09 indicate the groundw ater is sodim -bicarbonate type w ater
(Table II). Sodim is the predom nant cation in solution and bicarbonate is the predom nant
anion. Totaldissolved solids content of the groundw ater ranged from 570 to 640 m illigram s
per liter and the pH ranged from 8.26 to 8.64.

Deuteriim and O xygen-18

Results of analysesby G . G . H atch Isotope Labomatories for the groundw ater sam ples collected
from wellO S-09 on July 2 Indicated deuterim and oxygen-18 delvalues relative to standard
mean ocean w aterw ere 49.9 and -9.7 pem 11, respectively.

Results of analyses for the groundw ater sam ples collected July 17 ndicate del values w ere
51.1 and 9 41 pem il for deuterim and oxygen-18, regpectively.

The 0 S-09 groundw ater ratio of the delvalies for deuterim to oxygen-18 w as greater than

that of the globalm eteoric w ater line, and differed from m easurem ents of other sam ples

collected at SSFL Including Chatsw orth form ation groundw ater, rainfall, and Calleguas w ater.
This suggests a different source for 0 S-09 water.

C opies of all Bboratory reports for the analyses of groundw ater and control sam ples associated
w ith the well0 S-09 sam pling w ill be provided in a subsequent report follow ng the com pletion
of this program .
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W e appreciate the opportunity t© provide environm ental consulting services on this projct.

Sincerely yours,
HALEY & ALDRICH, INC.

Kb

Kurtd.Blust; R G.
Sr. H ydrogeologist

ngm

Sheldon C lark

V ice President

Enclsures:
Table I: Summ ary of Prelin nary Results for Perchlorate In G roundw ater
Table IT: Summ ary of Analyses for horganic C onsttuents in G roundw ater
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TABLE I

SUMMARY OF PRELM NARY RESULTS FOR PERCHLORATE IN GROUNDW ATER FROM W ELLOS-09
BOEING SANTA SUSANA FELD LABORATORY
VENTURA COUNTY,CALIFORNRA

Page 1 of3

PERCHLORATE, ANALYTICAL DATA
SAMPLE DENTFER DATE SAMPLE TYPE LABORATORY , , SAMPLERS
m rrogram s perlier METHOD VALDATDN

0S-09 070203 01 7/R2/03 0 S-09 Groundw ater DelMar <08 314 0 Haky & AHdrich AMEC
0S-09 070203_03 7/2/03 0 S-09 Groundw ater Ceint <035 3140 Haky & Adrich AMEC
0S-09 071003_01 7/10/03 G roundw ater DelMar <08 314 .0 Haky & Adrich AMEC
0S-09 _071003_02 7/0/03 0S-09 Groundw aterDup licate DelMar <08 314 0 Haky & AHrich AMEC
0S-09 071003_04 7/0/03 F&Hd Bhnk DelMar <08 314 .0 Haky & Adrich AMEC
0S5-09 071003 03 74003 05-09 G roundw ater Cemn <035 314 .0 Haky & AHrich AMEC
0S-09 071003_03D 7/0/03 0S-09 Groundw aterDuplicate Ceint <035 314 0 Haky & Adrich AMEC
0S-09 071003_03F 7/0/03 FeHd Bhnk Cein <035 314 0 Haky & AHdrich AMEC
0S-09 071703 01 7/17/03 0S8 -09 Groundw ater DelM ar <08 314 0 Haky & Aldrich AMEC
0S-09 071703 _02 7703 0S-09 Groundw aterDuplicate DelMar <08 3140 Haky & Adrich AMEC
0S5-09 071703 04 74703 F£H Bhnk DelM ar <08 314 0 Haky & AHrich AMEC
0S-09 _071703_03 74703 0 S-09 Groundw ater Ceint <035 3140 Haky & Adrich AMEC
0S-09 071703_03D 74703 0S-09 Groundw aterDup licate Ceint <035 314 .0 Haky & AHdrich AMEC
0S-09 071703_03F 74703 Fed Bhnk Ceint <035 314 0 Haky & Adrich AMEC
0S-09 071703 _06M1 7/17/03 5.0 ug/IM atrix spke DelMar 48 314 0 Haky & Aldrch AMEC
0S-09 071703 _06R1 7/17/03 5.0 ug/IR eagentbhnk spke DelM ar 50 314 0 Haky & AQdrch AMEC
0S-09 071703_06N1 74703 Reagentbhnk DelM ar <08 314 0 Haky & Adrich AMEC
0S-09 071703 _06MD1 7/17/03 5.0 ug/IM atrix spke Duplcate DelM ar 43 314 0 Haky & Aldrch AMEC
0S-09 071703 _06RD1 7703 5.0 ug/IR eagentbhnk spke Duplcate DelMar 52 314 0 Haky & Adrich AMEC
0S-09 071703 _06ND1 7/47/03 Reagentbhnk Duplcate DelM ar <08 314 0 Haky & Aldrch AMEC
0S-09 071703_06M 3 7/17/03 5.0 ug/IM atrix spke Ceint 49 314 0 Haky & Aldrch AMEC
0S-09 071703_06R3 7/17/03 5.0 ug/IR eagentbhnk spke Ceintt 50 314 0 Haky & Adrich AMEC
0S-09 071703_06N3 747,03 Reagentbhnk Ceint <035 314 .0 Haky & Adrich AMEC
0S-09 071703 06MD3 74703 5.0 ug/IM atrix spke Duplcate Cein i 498 3140 Haky & Adrch AMEC
0S-09 071703 _06RD3 74703 5.0 ug/IR eagentbhnk spke Duplcate Ceint 496 3140 Haky & Aldrch AMEC
0S-09 071703_06ND3 74703 Reagentbhnk Duplicate Ceint <035 3140 Haky & Adrich AMEC

HALEY & ALDRICH 26473
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TABLE I

SUMMARY OF PRELM NARY RESULTS FOR PERCHLORATE IN GROUNDW ATER FROM W ELLOS-09
BOEING SANTA SUSANA FELD LABORATORY
VENTURA COUNTY,CALIFORNRA

Page 2 of3

PERCHLORATE, ANALYTICAL DATA
SAMPLE DENTIFER DATE SAMPLE TYPE LABORATORY . . SAMPLERS
m rrogram s perlier METHOD VALDATDN

0S-09 072403 01 7/24 /03 0809 Groundw ater DelM ar <08 314 0 Haky & Aldrch AMEC
0S-09 072403 02 7/24 /03 0S-09 Groundw aterDuplicate DelMar <08 3140 Haky & Adrich AMEC
0S-09 072403 04 7/24 /03 F£HBhnk DelM ar <08 3140 Haky & AHrcch AMEC
0S-09 072403 03 7/24 /03 0S-09 Groundw ater Cemnt <035 314 .0 Haky & Adrich AMEC
0S-09 072403_03D 7/24 /03 0S-09 Groundw aterDup licate Cein <035 314 0 Haky & AHdrich AMEC
0S-09 072403_03F 7/24 /03 F&Hd Bhnk Cemnt <035 314 .0 Haky & Adrich AMEC
0S-09 073103 01 7/31/03 0S-09 G roundw ater DelMar <038 314 0 Haky & AHrth AMEC
0S-09 073103_02 7/31/03 0S-09 Groundw aterDup licate DelM ar <0.8 314 0 Haky & Adrich AMEC
0S-09 073103 04 7/31/03 F&Hd Bhnk DelMar <08 314 .0 Haky & Adrich AMEC
0S-09 073103_03 7/31/03 0S-09 Groundw ater Cein <035 314 0 Haky & AHdrich AMEC
0S-09 073103_03D 7/31,03 0S-09 Groundw aterDup licate Cemnt <035 314 .0 Haky & Adrich AMEC
0S-09 073103_03F 7/31/03 FiHd Bhnk Cein <035 314 0 Haky & Adrich AMEC
0S-09 073103_08 7/31/03 0S-09 Groundw ater Am erican Analtics <2 .00 314 0 Haky & Adrich AMEC
0S-09 073103 08D 7/31/03 0 S-09 Groundw aterDuplicate Am eran Analytics <2 .00 314 .0 Haky & Adrch AMEC
0S-09 073103_08F 7/31,03 F&Hd Bhnk Am erican Analtics <2 .00 314 0 Haky & Adrich AMEC
0Ss-09 080703_01 8/1/03 0S-09 Groundw ater DelMar <0.8 314 0 Haky & Adrich AMEC
0S-09_ 080703 02 8/7/03 0S-09 G roundw aterDup licate DelMar <08 3140 Haky & AHrcch AMEC
0S-09 080703_04 8/1/03 FE&Hd Bhnk DelMar <08 314 0 Haky & Adrich AMEC
0S-09 080703 03 8/7/03 0S-09 G roundw ater Ceint <035 3140 Haky & AHrcch AMEC
0Ss-09 080703_03D 8/1/03 0S-09 Groundw aterDuplicate Cein it <035 314 0 Haky & Adrich AMEC
0S-09 080703 O3F 8/7/03 FHBhnk Ceint <035 3140 Haky & AHrcch AMEC
0S-09 081203 01 8/12,03 0S8 -09 G roundw ater DelMar <08 314 0 Haky & Aldrich Pendig
0S-09 081203 02 8/12/03 0S-09 Groundw aterDuplicate DelMar <08 314 0 Haky & Adrich Pendig
0S-09 081203_04 8/12/03 FiHd Bhnk DelMar <0.8 314 0 Haky & AHdrich Pendihg
0S-09 081203 03 8/12,03 0S-09 Groundw ater Cemnt <035 314 .0 Haky & Adrich AMEC
0S-09 081203_03D 8/12/03 0S-09 Groundw aterDup licate Cein <035 314 0 Haky & AHdrich AMEC
0S-09 081203 03F 8/12,03 FHd Bhnk Cemnt <035 314 .0 Haky & Adrich AMEC

HALEY & ALDRIH 26473
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TABLE I

SUMMARY OF PRELM NARY RESULTS FOR PERCHLORATE IN GROUNDW ATER FROM W ELLOS-09
BOEING SANTA SUSANA FELD LABORATORY

VENTURA COUNTY,CALIFORNRA

Page 3 of3

PERCHLORATE, ANALYTICAL DATA
SAMPLE DENTFER DATE SAMPLE TYPE LABORATORY , , SAMPLERS
m rrogram s perlier METHOD VALDATDN

0S-09 081203 06M1 8/12/03 5.0 ug/lFeHd M atrix spke DelM ar 42 314 .0 Haky & Aldrch Pendig
0S-09 081203 06R1 8/12/03 5.0 ug/IR eagentbhnk spke DelMar 46 314 0 Haky & Aldrich Pendig
0S-09 081203 06MD1 8/12/03 5.0 ug/IF£Hd M atrix spke duplcate DelMar 44 314 .0 Haky & Aldrch Pendig
0S-09 081203 _06M3 8/12,03 5.0 ug/IFEd M atrix spke Cemnt 4508 314 .0 Haky & Adrich AMEC
0S-09 081203 06R3 8/12/03 5.0 ug/IR eagentbhnk spke Cemn 4621 314 .0 Haky & Adrch AMEC
0S-09 081203 _06MD3 8/12/03 5.0 ug/IF£d M atrx spke duplcate Cemnt 4 480 314 .0 Haky & Adrich AMEC
0S-09 081203 06MB1 8/12/03 50 ug/IF£H M atrix spke DelMar 49 314 .0 Haky & Adrch Pendhg
0S-09 081203 06RB1 8/12/03 50 ug/IR eagentbhnk spke DelMar 49 314 0 Haky & Aldrich Pending
0S-09 081203 06MBD1 8/42/3 50 ug/IF£H M atrix spke duplcate DelMar 49 314 .0 Haky & Aldrch Pendhg
0S-09 081203 _06MB3 8/12,03 50 ug/IF£Hd M atrix spke Cemnt 49.797 314 .0 Haky & Adrich AMEC
0S-09 081203 06RB3 8/12/03 50 ug/IR eagentbhnk spke Cemn 49 525 314 .0 Haky & Adrch AMEC
0S-09 081203 _06MBD3 8/12/03 50 ug/\AF£d M atrix spke duplcate Cemnt 49912 314 .0 Haky & Adrich AMEC
0S-09 081203 06MC1 8/12/03 150 ug/AFeHd FEH M atrk spke DelM ar 150 314 .0 Haky & Aldrch Pendig
0S-09 081203 06RC1 8/12/03 150 ug/IR eagentbhnk spke DelMar 150 314 0 Haky & Aldrch Pending
0S-09 081203 06MCD1 84203 150 ug/AF X M atrix spke duplcate DelMar 150 314 .0 Haky & Aldrch Pendig
0S-09 081203 _06MC3 8/12,03 150 ug/IF£Hd M atrix spke Cemnt 141 433 314 .0 Haky & Adrich AMEC
0S-09 081203 06RC3 8/12/03 150 ug/IR eagentbhnk spke Cein 141.707 314 .0 Haky & Aldrch AMEC
0S-09 081203 _06eMCD3 8/12,03 150 ug/lF£d M atrix spke duplcate Cemnt 140.072 314 .0 Haky & Adrich AMEC
0S-09 081203 06N1 8/12/03 Non-spked ragentbhnk DelMar <038 314 .0 Haky & Adrch Pendhg
0S-09 081203 06N3 8/12/03 Non-spked reagentbhnk Cemn & <035 314 .0 Haky & Adrich AMEC
NOTE :
1) ALLRESULTS ARE PRELM NARY PENDING DATA VALDATODN EXCEPTAS WDIATED.
2) < = hdxates Less Than, num ercalvalie & the M ethod D etection Lin it
3)Allanalyses perform ed usiig EPA METHOD 314 DETERM NATON OF PERCHLORATE IN DRINKNG WATER USING DN CHROMATOGRAPHY.
4)AMEC = hdtates data valdatbn perform ed by AM EC , no qualificatons
5)Bold indicates groundw ater sam ples.
6)W ellO S -09 has been ako referred to a Brandeis-Bardine hstte 'bathtube wellno.1".
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TABLE IT

SUMMARY OF PRELM INARY RESULTS FOR NORGANI CONSTHUENTS N GROUNDW ATER FROM W ELL OS-09
BOEING SANTA SUSANA FELD LABORATORY

VENTURA COUNTY,CALIFORNRA

Page 1 ofl

W elldentfier 0S-09 0S-09 0S-09 0S-09 0S-09 0S-09 0S-09
SampkdDate 7/2/2003 7/10/2003 7/17/2003 7/24/2003 7/31,2003 8/7/2003 8/12/2003
C om pound Unis M ethod
Cakim mg/l 6010B 31 31 31 3M2 29 3 33
M agnesim mg/l 6010B 19 19 19 18 18 18 19
Potassim mg/l 6010B 2 0.95 12 15 12 12 12
Sodim mg/l 6010B 200 M -HA 190 190 M HA 190 M -HA 190 M HA 1950 M HA 190 M -HA
B Iratbonate mg/l SM 2320B 317 317 305 268 329 pendig 329
Carbonate mg/l SM 2320B 38 72 14 4 216 0 pendig 24
Chbrde mg/l 300.0 26 28 26 28 26 26 26
NimteN mg/l 300.0 <0.072 <0.072 0.083J <0.072 <0.072 <0.072 <0.072
Sulate mg/l 300.0 130 120 130 140 130 140 130
TotalD Eso¥ed Solds mg/l 1601 570 580 580 640 570 580 580
pH PH 1501 842 86 8 64 856 829 826 839
Specific Conductance um hos/m 1201 870 890 890 880 880 900 890
Labomtory DMA DMA DMA DMA DMA DMA DMA
NOTE:
1)M HA = Due to high kvek ofanalyte 1 the sampk, the M S M SD cakuhtbn does notprovie usefilspke recovery hifom aton.
2)M2 =TheMS and brM SD were bebw the acceptance Iin is due to sam pk m atrik hterference.
3)J = Estin ated valie.Anakte detected ata kvelkss than the Reportng Lin i RL) and greaterthan orequalto the M ethod Detecton Lin & M DL).

The userofthi data shoul be aware thatthis data & ofunknown qualty.
4)DMA = DelM arAnakytralof ivine, Califoma.
5)m g/t = M ilgram s per lier.
6) < = Notdetected ; num erccalvalie represents the M ethod D etecton Lin orthatcom pound.
7) W ellO S 09 has been ako rfened to a Bandeks-Bardhe hsthute 'bathtuibe wellno.1".
HALEY & ALDRICH 26473
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AMEC chemists were requested to evaluate all available laboratory data from the sampling events
associated with the OS-9 well (also known as Bathtub I). These events included sampling on February 21,
2003 conducted by Ventura County, May 30,2003 conducted by DTSC, June 11, 2003 conducted by
DTSC, and weekly sampling by Haley & Aldrich beginning on July 2, 2003. The samples collected
February 21 were analyzed by Weck Laboratories. The samples collected May 30™ were analyzed by
Advanced Technology Laboratories (ATL). The samples collected June 11™ were analyzed by ATL and
HML. The weekly samples that began on July 2™ were analyzed by Del Mar, the designated primary
laboratory, and either Ceimic or American Analytics as the split lab.

Based upon a review of the available data, AMEC chemists have reason to question the validity of the
detects reported by ATL in the May 30" and June 11™ sampling events. Weck, in the February 21
sampling, and HME, in the June 11™ sampling, each noted a peak in the sample chromatograin. HML
spiked the sample with perchlorate to confirm that the unidentified peak was not perchlorate. Weck
removed this perchlorate detect after a review of the data, requested by HML, as the peak was outside of
the perchlorate retention time window. Subsequently, Del Mar, Ceimic, and American Analytics have also
noted an unidentified peak (not perchlorate) in the OS-9 sample chromatograms. ATL also had a single
peak in the OS-9 sample chromatograms. This peak fell within the perchlorate retention time window, but
ATL did not perform matrix spikes to confirm the identification of perchlorate. As the samples from HML,
Del Mar, Ceimic, and American Analytics have a single peak in the sample chromatograms that is not
perchlorate, logic would question why two peaks, perchlorate and this unidentified peak, were not present
in the ATL samples.

HML arranged to have both sets of samples from June 11" analyzed by TCMS. The ICMS analysis
confirmed the nondetect results from HML and also confirmed the detects from ATL. Since these data
contradict one another, one must look to other sources of error as the factor contributing to these
inconsistencies. Such sources of error can include but are not limited to switching of the sample in the
laboratory, inadvertent spiking of the sample in the laboratory, and the interval of time between the
collection of the HML sample and the ATL sample. Other sampling events must also be considered in
order to establish a bigger picture of the accuracy of the results.

In the weekly sampling of the OS-9 well, there have been no detects for perchlorate. There have been two
separate, matrix-specific method detection limit studies that indicate that perchlorate is recoverable from
the site water. There have been double-blind performance samples submitted to two of the three labs
involved in the weekly sampling program which both laboratories passed. There have been duplicate field
samples submitted to the laboratories with acceptable results. Lastly, both site water and deionized water
samples were spiked with perchlorate at 5 ug/L, 50 ug/L, and 150ug/L. and Submitted to Ceimic, Del Mar,
and the DTSC split lab along with unspiked site and deionized water. The results for all spiked samples
submitted to Ceimic and Del Mar meet the Method 314.0 QC acceptance criterion of a matrix spike
recovery within 80-120%.



